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TISSUE PENETRATION DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims the benefit of U.S. Provisional 
Application No. 61/325,129 filed Apr. 16, 2010, which appli 
cation is incorporated herein by reference. 

BACKGROUND 

Lancing devices are known in the medical health-care 
products industry for piercing the skin to produce blood for 
analysis. Biochemical analysis of blood samples is a diagnos 
tic tool for determining clinical information. Many point-of 
care tests are performed using whole blood, the most common 
being monitoring diabetic blood glucose level. Other uses for 
this method include the analysis of oxygen and coagulation 
based on Prothrombintime measurement. Typically, a drop of 
blood for this type of analysis is obtained by making a small 
incision in the fingertip, creating a small wound, which gen 
erates a small blood droplet on the surface of the skin. 

Early methods of lancing included piercing or slicing the 
skin with a needle or razor. Current methods utilize lancing 
devices that contain a multitude of spring, cam and mass 
actuators to drive the lancet. These include cantilever springs, 
diaphragms, coil springs, as well as gravity plumbs used to 
drive the lancet. Typically, the device is pre-cocked or the user 
cocks the device. The device is held against the skin and the 
user, or pressure from the users skin, mechanically triggers 
the ballistic launch of the lancet. The forward movement and 
depth of skin penetration of the lancet is determined by a 
mechanical stop and/or dampening, as well as a spring or cam 
to retract the lancet. Such devices have the possibility of 
multiple strikes due to recoil, in addition to vibratory stimu 
lation of the skin as the driver impacts the end of the launcher 
stop, and only allow for rough control for skin thickness 
variation. Different skin thickness may yield different results 
in terms of pain perception, blood yield and Success rate of 
obtaining blood between different users of the lancing device. 

Success rate generally encompasses the probability of pro 
ducing a blood sample with one lancing action, which is 
sufficient in volume to perform the desired analytical test. The 
blood may appear spontaneously at the Surface of the skin, or 
may be “milked from the wound. Milking generally involves 
pressing the side of the digit, or in proximity of the wound to 
express the blood to the surface. The blood droplet produced 
by the lancing action must reach the Surface of the skin to be 
viable for testing. For a one-step lance and blood sample 
acquisition method, spontaneous blood droplet formation is 
requisite. Then it is possible to interface the test strip with the 
lancing process for metabolite testing. 
When using existing methods, blood often flows from the 

cut blood vessels but is then trapped below the surface of the 
skin, forming a hematoma. In other instances, a wound is 
created, but no blood flows from the wound. In either case, the 
lancing process cannot be combined with the sample acqui 
sition and testing step. Spontaneous blood droplet generation 
with current mechanical launching system varies between 
launcher types but on average it is about 50% of lancet strikes, 
which would be spontaneous. Otherwise milking is required 
to yield blood. Mechanical launchers are unlikely to provide 
the means for integrated sample acquisition and testing if one 
out of every two strikes does not yield a spontaneous blood 
sample. 
Many diabetic patients (insulin dependent) are required to 

self-test for blood glucose levels five to six times daily. 
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2 
Reducing the number of steps required for testing would 
increase compliance with testing regimes. A one-step testing 
procedure where test Strips are integrated with lancing and 
sample generation would achieve a simplified testing regi 
men. Improved compliance is directly correlated with long 
term management of the complications arising from diabetes 
including retinopathies, neuropathies, renal failure and 
peripheral vascular degeneration resulting from large varia 
tions in glucose levels in the blood. Tight control of plasma 
glucose through frequent testing is therefore mandatory for 
disease management. 

Another problem frequently encountered by patients who 
must use lancing equipment to obtain and analyze blood 
samples is the amount of manual dexterity and hand-eye 
coordination required to properly operate the lancing and 
sample testing equipment due to retinopathies and neuropa 
thies particularly, severe in elderly diabetic patients. For those 
patients, operating existing lancet and sample testing equip 
ment can be a challenge. Once a blood droplet is created, that 
droplet must then be guided into a receiving channel of a 
small test strip or the like. If the sample placement on the strip 
is unsuccessful, repetition of the entire procedure including 
re-lancing the skinto obtain a new blood droplet is necessary. 
What is needed is a device, which can reliably, repeatedly 

and painlessly generate spontaneous blood samples. In addi 
tion, a method for performing analytical testing on a sample 
that does not require a high degree of manual dexterity or 
hand-eye coordination is required. Integrating sample gen 
eration (lancing) with sample testing (sample to test strip) 
will result in a simple one-step testing procedure resulting in 
better disease management through increased compliance 
with self testing regimes. 

SUMMARY 

Accordingly, an object of the present invention is to pro 
vide a device, and method, that reliably, repeatedly and pain 
lessly generates spontaneous blood samples. 

Another object of the present invention is to provide a 
device to perform analytical testing on a sample that does not 
require a high degree of manual dexterity or hand-eye coor 
dination. 
A further object of the present invention is provide a device 

for integrating sample generation (lancing) with sample test 
ing (sample to test strip) that results in a simple one-step 
testing procedure resulting in better disease management 
through increased compliance with self testing regimes. 

These and other objects of the present invention are 
achieved in, a body fluid testing device with at least one 
penetrating member and a penetrating member driver config 
ured to be coupled to the at least one penetrating member. A 
plurality of analyte sensors are coupled to a spoked disk 
Substrate. Each of a penetrating member can pass between 
spokes of the disk Substrate to provide that a used penetrating 
member can be removed and a new penetrating inserted with 
out removing the disk. A disposable houses the at least one 
penetrating member and the plurality of analyte sensors. 

In another embodiment of the present invention, a dispos 
able for a single shot glucose device has an over-molded 
penetrating member. The over-mold includes a device inter 
face for the penetrating member and the over-mold being a 
device interface for the penetrating member. A sensor is 
included as is a a disposable for managing handling, location 
and use of the lancet and a sensor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1-3 are graphs of lancet velocity versus position for 
embodiments of Spring driven, cam driven, and controllable 
force drivers. 
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FIG. 4 illustrates an embodiment of a controllable force 
driver in the form of a flat electric lancet driver that has a 
Solenoid-type configuration. 

FIG. 5 illustrates an embodiment of a controllable force 
driver in the form of a cylindrical electric lancet driver using 
a coiled Solenoid-type configuration. 

FIG. 6 illustrates a displacement over time profile of a 
lancet driven by a harmonic spring/mass system. 

FIG. 7 illustrates the velocity over time profile of a lancet 
driver by a harmonic spring/mass system. 

FIG. 8 illustrates a displacement over time profile of an 
embodiment of a controllable force driver. 

FIG. 9 illustrates a velocity over time profile of an embodi 
ment of a controllable force driver. 

FIG. 10 illustrates the lancet needle partially retracted, 
after severing blood vessels; blood is shown following the 
needle in the wound tract. 

FIG. 11 illustrates blood following the lancet needle to the 
skin Surface, maintaining an open wound tract. 

FIG. 12 is a diagrammatic view illustrating a controlled 
feed-back loop. 

FIG. 13 is a graph of force vs. time during the advancement 
and retraction of a lancet showing some characteristic phases 
of a lancing cycle. 

FIG. 14 illustrates a lancet tip showing features, which can 
affect lancing pain, blood Volume, and Success rate. 

FIG. 15 illustrates an embodiment of a lancet tip. 
FIG. 16 is a graph showing displacement of a lancet over 

time. 
FIG. 17 is a graph showing an embodiment of a velocity 

profile, which includes the velocity of a lancet over time 
including reduced Velocity during retraction of the lancet. 

FIG. 18 illustrates the tip of an embodiment of a lancet 
before, during and after the creation of an incision braced 
with a helix. 

FIG. 19 illustrates a finger wound tract braced with an 
elastomer embodiment. 

FIG. 20 is a perspective view of a tissue penetration device 
having features of the invention. 

FIG. 21 is an elevation view in partial longitudinal section 
of the tissue penetration device of FIG. 20. 

FIG. 22 is an elevation view in partial section of an alter 
native embodiment. 

FIG. 23 is a transverse cross sectional view of the tissue 
penetration device of FIG. 21 taken along lines 23-23 of FIG. 
21. 

FIG. 24 is a transverse cross sectional view of the tissue 
penetration device of FIG. 21 taken along lines 24-24 of FIG. 
21. 

FIG. 25 is a transverse cross sectional view of the tissue 
penetration device of FIG. 21 taken along lines 25-25 of FIG. 
21. 

FIG. 26 is a transverse cross sectional view of the tissue 
penetration device of FIG. 21 taken along lines 26-26 of FIG. 
21. 

FIG. 27 is a side view of the drive coupler of the tissue 
penetration device of FIG. 21. 

FIG. 28 is a front view of the drive coupler of the tissue 
penetration device of FIG. 21 with the lancet not shown for 
purposes of illustration. 

FIGS. 29A-29C show a flowchart illustrating a lancet con 
trol method. 

FIG. 30 is a diagrammatic view of a patient’s finger and a 
lancet tip moving toward the skin of the finger. 

FIG.31 is a diagrammatic view of a patient’s finger and the 
lancet tip making contact with the skin of a patient's finger. 
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FIG. 32 is a diagrammatic view of the lancet tip depressing 

the skin of a patient’s finger. 
FIG. 33 is a diagrammatic view of the lancet tip further 

depressing the skin of a patient’s finger. 
FIG.34 is a diagrammatic view of the lancettippenetrating 

the skin of a patient’s finger. 
FIG.35 is a diagrammatic view of the lancettippenetrating 

the skin of a patient’s finger to a desired depth. 
FIG. 36 is a diagrammatic view of the lancet tip withdraw 

ing from the skin of a patient's finger. 
FIGS. 37-41 illustrate a method of tissue penetration that 

may measure elastic recoil of the skin. 
FIG. 42 is a graphical representation of position and Veloc 

ity vs. time for a lancing cycle. 
FIG. 43 illustrates a sectional view of the layers of skin 

with a lancet disposed therein. 
FIG. 44 is a graphical representation of Velocity vs. posi 

tion of a lancing cycle. 
FIG. 45 is a graphical representation of velocity vs. time of 

a lancing cycle. 
FIG. 46 is an elevation view in partial longitudinal section 

of an alternative embodiment of a driver coil pack and posi 
tion sensor. 

FIG. 47 is a perspective view of a flat coil driver having 
features of the invention. 

FIG. 48 is an exploded view of the flat coil driver of FIG. 
47. 

FIG. 49 is an elevational view in partial longitudinal sec 
tion of a tapered driver coil pack having features of the inven 
tion. 
FIG.50 is a transverse cross sectional view of the tapered 

coil driverpack of FIG. 49 taken along lines 50-50 in FIG. 49. 
FIG. 51 shows an embodiment of a sampling module 

which houses a lancet and sample reservoir. 
FIG. 52 shows a housing that includes a driver and a cham 

ber where the module shown in FIG. 51 can be loaded. 
FIG. 53 shows a tissue penetrating sampling device with 

the module loaded into the housing. 
FIG. 54 shows an alternate embodiment of a lancet con 

figuration. 
FIG.55 illustrates an embodiment of a sample input port, 

sample reservoir and ergonomically contoured finger contact 
aca. 

FIG. 56 illustrates the tissue penetration sampling device 
during a lancing event. 

FIG.57 illustrates athermal sample sensorhaving a sample 
detection element near a surface over which a fluid may flow 
and an alternative position for a sampled detection element 
that would be exposed to a fluid flowing across the surface. 

FIG. 58 shows a configuration of a thermal sample sensor 
with a sample detection element that includes a separate 
heating element. 

FIG. 59 depicts three thermal sample detectors such as that 
shown in FIG. 58 with sample detection elements located 
near each other alongside a Surface. 

FIG. 60 illustrates thermal sample sensors positioned rela 
tive to a channel having an analysis site. 

FIG. 61 shows thermal sample sensors with sample detec 
tion analyzers positioned relative to analysis sites arranged in 
an array on a Surface. 

FIG. 62 schematically illustrates a sampling module device 
including several possible configurations of thermal sample 
sensors including sample detection elements positioned rela 
tive to sample flow channels and analytical regions. 

FIG. 63 illustrates a tissue penetration sampling device 
having features of the invention. 
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FIG. 64 is a top view in partial section of a sampling 
module of the tissue penetration sampling device of FIG. 63. 

FIG. 65 is a cross sectional view through line 65-65 of the 
sampling module shown in FIG. 64. 

FIG. 66 schematically depicts a sectional view of an alter 
native embodiment of the sampling module. 

FIG. 67 depicts a portion of the sampling module surround 
ing a sampling port. 

FIGS. 68-70 show in sectional view one implementation of 
a spring powered lancet driver in three different positions 
during use of the lancet driver. 

FIG. 71 illustrates an embodiment of a tissue penetration 
sampling device having features of the invention. 

FIG. 72 shows a top surface of a cartridge that includes 
multiple sampling modules. 

FIG. 73 shows in partial section a sampling module of the 
sampling cartridge positioned in a reader device. 

FIG. 74 is a perspective view in partial section of a tissue 
penetration sampling device with a cartridge of sampling 
modules. 

FIG. 75 is a front view in partial section of the tissue 
penetration sampling device of FIG. 56. 

FIG. 76 is a top view of the tissue penetration sampling 
device of FIG. 75. 

FIG. 77 is a perspective view of a section of a sampling 
module belt having a plurality of sampling modules con 
nected in series by a sheet of flexible polymer. 

FIG. 78 is a perspective view of a single sampling module 
of the sampling module belt of FIG. 59. 

FIG. 79 is a bottom view of a section of the flexible poly 
mer sheet of the sampling module of FIG. 78 illustrating the 
flexible conductors and contact points deposited on the bot 
tom surface of the flexible polymer sheet. 

FIG. 80 is a perspective view of the body portion of the 
sampling module of FIG. 77 without the flexible polymer 
cover sheet or lancet. 

FIG. 81 is an enlarged portion of the body portion of the 
sampling module of FIG. 80 illustrating the input port, 
sample flow channel, analytical region, lancet channel and 
lancet guides of the sampling module. 

FIG. 82 is an enlarged elevational view of a portion of an 
alternative embodiment of a sampling module having a plu 
rality of Small Volume analytical regions. 

FIG. 83 is a perspective view of a body portion of a lancet 
module that can house and guide a lancet without sampling or 
analytical functions. 

FIG. 84 is an elevational view of a drive coupler having a 
T-slot configured to accept a drive head of a lancet. 

FIG. 85 is an elevational view of the drive coupler of FIG. 
84 from the side and illustrating the guide ramps of the drive 
coupler. 

FIG. 86 is a perspective view of the drive coupler of FIG.84 
with a lancet being loaded into the T-slot of the drive coupler. 

FIG.87 is a perspective view of the drive coupler of FIG.86 
with the drive head of the lancet completely loaded into the 
T-slot of the drive coupler. 

FIG. 88 is a perspective view of a sampling module belt 
disposed within the T-slot of the drive coupler with a drive 
head ofalancetofone of the sampling modules loaded within 
the T-slot of the drive coupler. 

FIG. 89 is a perspective view of a sampling module car 
tridge with the sampling modules arranged in a ring configu 
ration. 

FIG. 90 is a perspective view of a sampling module car 
tridge with the plurality of sampling modules arranged in a 
block matrix with lancet drive heads configured to mate with 
a drive coupler having adhesive coupling. 
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6 
FIG. 91 is a side view of an alternative embodiment of a 

drive coupler having a lateral slot configured to accept the 
L-shaped drive head of the lancet that is disposed within a 
lancet module and shown with the L-shaped drive head 
loaded in the lateral slot. 

FIG. 92 is an exploded view of the drive coupler, lancet 
with L-shaped drive head and lancet module of FIG.91. 

FIG. 93 is a perspective view of the front of a lancet 
cartridge coupled to the distal end of a controlled electromag 
netic driver. 

FIG. 94 is an elevational front view of the lancet cartridge 
of FIG 93. 
FIG.95 is a top view of the lancet cartridge of FIG.93. 
FIG.96 is a perspective view of the lancet cartridge of FIG. 

93 with a portion of the cartridge body and lancet receptacle 
not shown for purposes of illustration of the internal mecha 
nism. 

FIGS. 97-101 illustrate an embodiment of an agent injec 
tion device. 

FIGS. 102-106 illustrate an embodiment of a cartridge for 
use in Sampling having a sampling cartridge body and a lancet 
cartridge body. 

FIGS. 107 through 110 illustrate embodiments of the 
present invention with multiple test sensors for blood glucose 
assembled on a single disposable. 

FIGS. 111 through 115 illustrate embodiments of the 
present invention with FIG. 111 with a disk that has multiple 
sensors for testing blood glucose. 

FIGS. 116 and 117 illustrate embodiments of the present 
invention where a lancet is fully is contained within a car 
tridge that is inserted into abore of an actuator Solenoid coils. 

FIGS. 118 through 120 illustrate embodiments of the 
present invention with a plurality of singulated, spaced sen 
sors on a flexible transport carrier. 

FIGS. 121 through 124 illustrate embodiments of the 
present invention with over-molded lancets. 

FIGS. 125 through 127 illustrate embodiments of the 
present invention with a multi-sensor test Strip that has inte 
grated Sample collection structures and associated electrical 
COntactS. 

FIGS. 128 through 139 illustrate embodiments of the 
present invention with a housing that includes a sealed cham 
ber that contains a stack of blood glucose sensors. 

FIG. 140 through 145 illustrate embodiments of the present 
invention with a plurality of blood glucose sensors that are 
dispersed through the action of a linear sliding motion. 

DETAILED DESCRIPTION 

Variations in skin thickness including the stratum corneum 
and hydration of the epidermis can yield different results 
between different users with existing tissue penetration 
devices. Such as lancing devices wherein the tissue penetrat 
ing element of the tissue penetration device is a lancet. Many 
current devices rely on adjustable mechanical stops or damp 
ing, to control the lancet's depth of penetration. 

Displacement velocity profiles for both spring driven and 
cam driven tissue penetration devices are shown in FIGS. 1 
and 2, respectively. Velocity is plotted against displacement X 
of the lancet. FIG. 1 represents a displacement/velocity pro 
file typical of spring driven devices. The lancet exit velocity 
increases until the lancet hits the surface of the skin 10. 
Because of the tensile characteristics of the skin, it will bend 
or deform until the lancet tip cuts the surface 20, the lancet 
will then penetrate the skin until it reaches a full stop 30. At 
this point displacement is maximal and reaches a limit of 
penetration and the lancet stops. Mechanical stops absorb 
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excess energy from the driver and transfer it to the lancet. The 
energy stored in the spring can cause recoil resulting in mul 
tiple piercing as seen by the coiled profile in FIG. 1. This 
results in unnecessary pain from the additional tissue penetra 
tion as well as from transferring vibratory energy into the skin 
and exciting nerve endings. Retraction of the lancet then 
occurs and the lancet exits the skin 40 to return into the 
housing. Velocity cannot be controlled in any meaningful way 
for this type of spring-powered driver. 

FIG. 2 shows a displacement/velocity profile for a cam 
driven driver, which is similar to that of FIG. 1, but because 
the return path is specified in the cam configuration, there is 
no possibility of multiple tissue penetrations from one actua 
tion. Cam based drivers can offer some level of control of 
lancet Velocity vs. displacement, but not enough to achieve 
many desirable displacement/velocity profiles. 

Advantages are achieved by utilizing a controllable force 
driver to drive a lancet, such as a driver, powered by electro 
magnetic energy. A controllable driver can achieve a desired 
velocity versus position profile, such as that shown in FIG. 3. 
Embodiments of the present invention allow for the ability to 
accurately control depth of penetration, to control lancet pen 
etration and withdrawal velocity, and therefore reduce the 
pain perceived when cutting into the skin. Embodiments of 
the invention include a controllable driver that can be used 
with a feedback loop with a position sensor to control the 
power delivered to the lancet, which can optimize the velocity 
and displacement profile to compensate for variations in skin 
thickness 

Pain reduction can be achieved by using a rapid lancet 
cutting speed, which is facilitated by the use of a lightweight 
lancet. The rapid cutting minimizes the shock waves pro 
duced when the lancet Strikes the skin in addition to com 
pressing the skin for efficient cutting. If a controllable driver 
is used, the need for a mechanical stop can be eliminated. Due 
to the very light mass of the lancet and lack of a mechanical 
stop, there is little or no vibrational energy transferred to the 
finger during cutting. 
The lancing devices such as those whose Velocity versus 

position profiles are shown in FIGS. 1 and 2 typically yield 
50% spontaneous blood. In addition, Some lancing events are 
unsuccessful and yield no blood, even on milking the finger. 
A spontaneous blood droplet generation is dependent on 
reaching the blood capillaries and venuoles, which yield the 
blood sample. It is therefore an issue of correct depth of 
penetration of the cutting device. Due to variations in skin 
thickness and hydration, some types of skin will deform more 
before cutting starts, and hence the actual depth of penetration 
will be less, resulting in less capillaries and Venuoles cut. A 
controllable force driver can control the depth of penetration 
of a lancet and hence improve the spontaneity of blood yield. 
Furthermore, the use of a controllable force driver can allow 
for slow retraction of the lancet (slower than the cutting 
Velocity) resulting in improved success rate due to the would 
channel remaining open for the free passage of blood to the 
surface of the skin. 

Spontaneous blood yield occurs when blood from the cut 
vessels flow up the wound tract to the surface of the skin, 
where it can be collected and tested. Tissue elasticity param 
eters may force the woundtract to close behind the retracting 
lancet preventing the blood from reaching the Surface. If 
however, the lancet were to be withdrawn slowly from the 
wound tract, thus keeping the wound open, blood could flow 
up the patent channel behind the tip of the lancet as it is being 
withdrawn (ref. FIGS. 10 and 11). Hence the ability to control 
the lancet speed into and out of the wound allows the device 
to compensate for changes in skin thickness and variations in 
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8 
skin hydration and thereby achieves spontaneous blood yield 
with maximum success rate while minimizing pain. 
An electromagnetic driver can be coupled directly to the 

lancet minimizing the mass of the lancet and allowing the 
driver to bring the lancet to a stop at a predetermined depth 
without the use of a mechanical stop. Alternatively, if a 
mechanical stop is required for positive positioning, the 
energy transferred to the stop can be minimized. The electro 
magnetic driver allows programmable control over the Veloc 
ity vs. position profile of the entire lancing process including 
timing the start of the lancet, tracking the lancet position, 
measuring the lancet Velocity, controlling the distal stop 
acceleration, and controlling the skin penetration depth. 

Referring to FIG. 4, an embodiment of a tissue penetration 
device is shown. The tissue penetration device includes a 
controllable force driver in the form of an electromagnetic 
driver, which can be used to drive a lancet. The term Lancet, 
as used herein, generally includes any sharp or blunt member, 
preferably having a relatively low mass, used to puncture the 
skin for the purpose of cutting blood vessels and allowing 
blood to flow to the surface of the skin. The term Electromag 
netic driver, as used herein, generally includes any device that 
moves or drives a tissue penetrating element, such as a lancet 
under an electrically or magnetically induced force. FIG. 4 is 
a partially exploded view of an embodiment of an electro 
magnetic driver. The top half of the driver is shown 
assembled. The bottom half of the driver is shown exploded 
for illustrative purposes. 

FIG. 4 shows the inner insulating housing 22 Separated 
from the stationary housing or PC board 20, and the lancet 24 
and flag 26 assembly separated from the inner insulating 
housing 22 for illustrative purposes. In addition, only four 
rivets 18 are shown as attached to the inner insulating housing 
22 and separated from the PC board 20. In an embodiment, 
each coil drive field core in the PC board located in the PC 
Board 20 and 30 is connected to the inner insulating housing 
22 and 32 with rivets. 
The electromagnetic driver has a moving part comprising a 

lancet assembly with a lancet 24 and a magnetically perme 
able flag 26 attached at the proximal or drive end and a 
stationary part comprising a stationary housing assembly 
with electric field coils arranged so that they produce a bal 
anced field at the flag to reduce or eliminate any net lateral 
force on the flag. The electric field coils are generally one or 
more metal coils, which generate a magnetic field when elec 
tric current passes through the coil. The iron flag is a flat or 
enlarged piece of magnetic material, which increases the 
Surface area of the lancet assembly to enhance the magnetic 
forces generated between the proximal end of the lancet and 
a magnetic field produced by the field coils. The combined 
mass of the lancet and the iron flag can be minimized to 
facilitate rapid acceleration for introduction into the skin of a 
patient, to reduce the impact when the lancet stops in the skin, 
and to facilitate prompt Velocity profile changes throughout 
the sampling cycle. 
The stationary housing assembly consists of a PC board 20, 

a lower inner insulating housing 22, an upper inner insulating 
housing 32, an upper PC board 30, and rivets 18 assembled 
into a single unit. The lower and upper inner insulating hous 
ing 22 and 32 are relieved to form a slot so that lancet assem 
bly can be slid into the driver assembly from the side perpen 
dicular to the direction of the lancet's advancement and 
retraction. This allows the disposal of the lancet assembly and 
reuse of the stationary housing assembly with another lancet 
assembly while avoiding accidental lancet launches during 
replacement. 








































































